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Traumatic intramural hematoma of the duodenum is a rare cause of acquired duo-
denal obstruction in children, and a high degree of suspicion is therefore required 
to make an early and accurate diagnosis. We report a 6-year-old boy whose epigas-
trium was impacted by the handlebar of his bicycle during a traffic accident. The 
boy then experienced epigastralgia. Six days later, progressive bilious vomiting sug-
gestive of gastrointestinal obstruction was noted. Imaging studies revealed a large 
hematoma extending from the fourth portion of the duodenum to the jejunum. 
Conservative methods of treatment failed to manage his condition. He underwent 
laparoscopic surgery to evacuate the hematoma. We also report a case of duodenal 
obstruction in a previously healthy 2-year-old girl who presented for the first time 
with acute symptoms of proximal intestinal obstruction. Contrast examinations 
showed apparent barium retention over the stomach and proximal duodenum. She 
underwent surgery due to persistent obstruction, and a mushroom-like foreign body 
was detected embedded in the orifice of the windsock duodenal web. After duode-
noduodenostomy and removal of the bezoar, she had a smooth recovery and toler-
ated feeding well. We conclude that blunt abdominal trauma and incomplete 
duodenal obstruction, such as that caused by duodenal web, should be considered 
as possible causes of acquired proximal gastrointestinal obstruction in previously 
healthy children, despite their rarity.
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1. Introduction
Duodenal obstruction is characterized by a failure 
of food to pass through the duodenum, due either 
to complete or partial obstruction.1 The duodenum 
is the first part of the intestine into which the stom-
ach, gall bladder, and the pancreas empty their 
contents. The pylorus connects the duodenum with 
the stomach and contains the valve that regulates 
stomach emptying. Obstructions usually occur at 
this outlet.
The causes of duodenal obstruction can be 
classified as congenital or acquired, and the latter 
can be subdivided into benign and malignant 
causes. In the modern era of proton pump inhibi-
tors, benign duodenal strictures are a rare cause 
of duo denal obstruction, and malignancy is the 
main cause.2
We report on two cases that should serve as re-
minders to clinicians to consider the possibilities of 
intramural hematoma of the duodenum and duode-
nal web, as causes of acquired duodenal obstruction, 
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even though duodenal web usually begins in infancy, 
or during the neonatal period.
2. Case Reports
2.1. Case 1
A 6-year-old boy reported progressively increasing 
abdominal pain, nausea, and vomiting for 3 days 
prior to presentation. He had previously been sent 
to another medical center and admitted with sus-
pected gastroenteritis with electrolyte imbalance. 
However, he was transferred to our emergency de-
partment on the same day. On arrival, his vital signs 
and laboratory test results were normal, with the 
exception of leukocytosis; 18,150 white blood cells/
μL, hyponatremia; 131 mmol/L, and hypokalemia; 
2.4 mmol/L, with an inverted T-wave on electro-
cardiography. Plain radiographs of the abdomen 
showed a mild distention of the stomach without 
evidence of perforation. He was admitted to our 
ward for further evaluation.
After admission, frequent bilious vomiting and 
hypokalemia persisted despite supportive medical 
therapy and a potassium supplement. On the fourth 
day after admission, we arranged an abdominal 
computed tomography (CT) scan, which revealed an 
intestinal obstruction over the third–fourth, por-
tion of the duodenum. The stomach and proximal 
duodenum were dilated and a large intramural cyst 
extending from the fourth portion of the duode-
num to the jejunum was noted. The suspected cause 
was the intramural duodenal hematoma, causing 
the enlarged fourth portion of the duodenum to be 
clamped between the superior mesenteric artery 
and the abdominal aorta posteriorly. Superior me-
senteric artery (SMA) syndrome was highly suspected 
(Figure 1). We investigated the cause of the intra-
mural duodenal hematoma and SMA syndrome and 
the family recalled that the patient had suffered 
a bicycle accident 6 days before admission, with 
blunt trauma to the epigastric region caused by the 
bicycle handlebars.
The patient was then transferred to a medical 
center for further evaluation and surgical manage-
ment. He underwent another abdominal CT scan 
which revealed similar results. The physician de-
cided to pursue conservative treatment using intra-
venous fluids and nasogastric tube decompression, 
while waiting for the absorption of the intramural 
duodenal hematoma. On the third day after trans-
fer to the medical center (about 2 weeks since the 
bicycle accident), vomiting persisted, and the intra-
mural duodenal hematoma had not been absorbed, 
and the patient underwent surgery because of the 
persistent vomiting and potential risk of rupture. 
During laparoscopic surgery, an intramural hema-
toma extending from the fourth portion of duode-
num to the jejunum was found (Figure 2). The 
se rosa was opened and the intramural hematoma 
was evacuated, without violation of the mucosa.
The nasogastric tube was removed on the third 
postoperative day, and feeding was attempted. 
Feeding gradually improved and the patient was 
discharged on the sixth post-operative day.
2.2. Case 2
The patient was a 2-year-old girl. She had been 
suffering from persistent bilious vomiting for 3 days 
before admission, and had experienced no previous 
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Figure 1 Abdominal computed tomography revealed 
dilatation of stomach and duodenum with obstruction 
site (arrow 1) between superior mesenteric artery 
(arrow 2) anteriorly, and abdominal aorta (arrow 3) pos-
teriorly. Pres ence of a cystic mass about 3−4 cm is also 
seen in the left upper quadrant (circle 4) with jejunal 
lumen compressed anteriorly (arrow 5).
Figure 2 During laparoscopic surgery, an intramural 
hematoma extending from the fourth portion of the 
duodenum to the jejunum was found (black arrow). The 
intramural hematoma was evacuated smoothly without 
violation of the mucosa.
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similar episodes. She was initially sent to another 
hospital and was admitted for 3 days. Due to the 
persistence of her symptoms, she was transferred 
to our hospital.
When admitted, her vital signs were; pulse rate; 
112/min, respiratory rate; 36/min, and body tem-
perature; 36.9ºC. She presented with an acutely 
ill-looking appearance. Physical examination of the 
abdomen showed a soft and mildly ovoid abdomen, 
no palpable mass, no hepatosplenomegaly, and no 
peritoneal signs. The initial laboratory data were 
generally within the normal range, with the excep-
tion of hypokalemia and hyponatremia (Na/K = 
133/2.9 mmol/L). Abdominal sonography was per-
formed on the third day after admission due to 
persistent vomiting. Sonography revealed food and 
fluid retention in the stomach, and proximal intes-
tinal obstruction was suspected. On the following 
day, an abdominal CT scan was performed, which 
revealed an obstruction at the level of the second–
third portion of the duodenum.
The patient was then transferred to another 
medical center for further management due to sus-
pected proximal intestinal obstruction. On the day 
of transfer, the patient received an upper gastroin-
testinal series, which revealed retention of contrast 
medium in the stomach and second portion of the 
duodenum, with a windsock formation (Figure 3).
She underwent surgery the same day. The op-
eration was performed smoothly, and a mushroom-
like bezoar, approximately 6.0 × 1.2 × 1.2 cm, was 
found to be embedded in the orifice of the duode-
nal web. Due to the presence of the duodenal web, 
the surgeon also performed a duodenoduodenos-
tomy for duodenal reconstruction.
After the operation, vomiting subsided and oral 
feeding was well tolerated. The patient was dis-
charged 5 days after the operation.
3. Discussion
Obstruction of the duodenum occurs in adults and 
infants, usually for different reasons. The usual 
cause in adults is a peptic ulcer caused by repeated 
cycles of injury and scarring, resulting in a narrow-
ing of the duodenal lumen. Modern medical treat-
ments for ulcers mean that ulcer diseases are now 
rarely the cause of duodenal obstructions. In in-
fants, obstructions are usually congenital; either 
the channel is underdeveloped or the pylorus is 
overdeveloped. The adult type is therefore some-
times referred to as acquired, while the infant 
type is congenital. Acquired obstructions form the 
focus of this report, and can be subdivided into 
benign and malignant causes. Intramural duodenal 
hematoma is a benign cause of acquired duodenal 
obstruction and is more common in children than 
in adults: Child abuse should always be considered 
as a potential cause.
A review of the patient’s history, along with de-
tailed physical examinations, can help to determine 
the cause of duodenal obstruction. Vomiting is a 
constant symptom and may be preceded by nausea, 
as the stomach attempts to squeeze its contents 
through a narrowing outlet. The presence of bilious 
vomiting may suggest that the obstruction level is 
distal to the ampulla of Vater.
Radiologic examination of the stomach using con-
trast media readily demonstrates the site of the 
blockage, and often a causative ulcer. Plain radio-
graphy may reveal a “double bubble” sign, indicative 
of a duodenal web.3 An absence of gas in the re-
maining small and large bowels suggests atresia, 
whereas scattered amounts of gas distal to the ob-
struction suggests stenosis or malrotation/volvulus. 
Gastroscopy is another diagnostic approach. Abdo-
minal sonography can assess duodenal integrity and 
associated injury, and is also useful in following 
hematoma resolution.4,5 Ultrasonographic results 
of duodenal webs usually show the “double bubble” 
sign, and in older patients, a “windsock” appear-
ance.6 Prenatal ultrasonography may reveal poly-
hydramnios, but the absence of these findings does 
not rule out duodenal obstruction.7 Abdominal CT 
can assess paraduodenal hemorrhage as well as air 
or contrast leak.
It is essential to establish a diagnosis of a benign 
disease. Although the benign nature of the stricture 
may be readily evident, confirmation of a benign 
eti ology often poses a diagnostic dilemma. Endo-
scopic evaluation with repeated biopsies, a barium 
study to examine the length, morphology, and loca-
tion of the stricture, and cross-sectional imaging to 
exclude a tumor mass are essential investigations.
In patients with benign duodenal strictures, it is 
initially worthwhile exploring non-surgical treatment 
Figure 3 Contrast study revealed retention of contrast 
in the stomach and second portion of the duodenum 
with a windsock formation (black arrow).
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options. Nasogastric tube decompression and total 
parenteral nutrition (TPN) are often the first choice 
of non-surgical approaches for duodenal obstruc-
tion due to intramural hematoma.8 If the duodenal 
obstruction fails to respond to medical therapy, en-
doscopic therapy may resolve it successfully, with-
out the need for laparotomy. The obstruction can 
be simply relieved in the majority of patients by 
lap aroscopic gastroenterostomy. Lapar oscopic sur-
gery has its applications in the management of be-
nign duodenal conditions in adults and children. 
The indications that surgery is required for intra-
mural duodenal hematoma include: hematoma 
that does not resolve after 2−3 weeks, other asso-
ciated injuries requiring surgical management, and 
the presence of perforation and leakage. Laparo-
scopic surgical procedures used for intramural du-
odenal hematoma include opening of the serosa, 
evacuation of the hematoma without violation of 
the mucosa, and repair of the bowel wall, though 
there is concern is that this may convert a partial 
tear of the duodenal wall to a full-thickness tear. 
Duodenal rupture can be managed in most cases 
by primary closure. Surgeons can consider placing 
a jejunal feeding tube for post-operative enteral 
feeding.
In pediatric patients, laparoscopic duodenodu-
odenostomy has been performed for duodenal 
atresia and duodenal web, as well as laparoscopic 
division of congenital Ladd’s bands, which cause 
intermittent duodenal obstruction in neonates with 
malrotation of the gut.9 All treatments for duode-
nal web are surgical, and surgical repair is urgent, 
but not emergent. Contraindications to immediate 
surgical repair include electrolyte or fluid imbal-
ance, severe cardiac defects (which should be re-
paired first), and severe respiratory insufficiency. 
Duodenoduodenostomy is the most commonly per-
formed procedure, and is usually performed by ex-
ploratory laparotomy.10 The laparoscopic procedure 
can be performed on infants of a reasonable size 
(> 2.5 kg), without significant congenital cardiac 
disease. Endoscopic excision of a duodenal web is 
possible, but not widely practiced because of the 
precision required to avoid damaging the ampulla.
In conclusion, intramural duodenal hematoma 
has many clinical and therapeutic aspects. Sports in-
juries and traffic accidents, including bicycle han-
dlebar impacts, are the main etiologic factors in 
children, but the possibility of child abuse should 
be kept in mind.11 Associated traumatic pancreati-
tis is common.12,13 Gastroduodenal endoscopy may 
be useful in confirming doubtful cases. In our case, a 
traffic accident with blunt trauma of the epigastric 
region caused by bicycle handlebars was an impor-
tant clue to the correct diagnosis. Physicians should 
increase their awareness of intramural duodenal 
hematoma in order to reduce delays in diagnosis and 
the subsequent need for surgical decompression.
For children with the classic appearance of a 
‘double bubble’ sign, additional radiological inves-
tigation is unnecessary for the diagnosis of duodenal 
obstruction, and physicians should plan for surgery, 
since all congenital causes of duodenal obstruction 
require surgery. The duodenal web should be clas-
sified as a congenital type of duodenal obstruction, 
which usually presents with symptoms from infancy. 
Our patient, however, had no symptoms until this 
episode caused by an embedded bezoar. These cases 
illustrate that it is not possible to classify duode-
nal obstructions as congenital or acquired solely on 
the basis of the time of the onset of symptoms.
References
1. Redel CA, Zeiwner RJ. Anatomy and Anomalies of the 
Stomach and Duodenum. Philadelphia: W. B. Saunders Co., 
1997.
2. Al-Rashedy M, El-Dhuwaib Y, Issa ME, Ballester P, Ammori BJ. 
Laparoscopic management of acquired benign duodenal 
strictures in adults. The Internet Journal of Surgery 
2005;7.
3. Traubici J. The double bubble sign. Radiology 2001;220:463.
4. Ghersin E, Gaitini D, Wills O, Soudack M, Engel A. Intramural 
duodenal hematoma mimicking an intestinal mass on 
sonography. J Ultrasound Med 2002;21:693.
5. Megremis S, Segkos N, Andrianaki A, et al. Sonographic diag-
nosis and monitoring of an obstructing duodenal hematoma 
after blunt trauma: correlation with computed tomographic 
and surgical findings. J Ultrasound Med 2004;23:1679−83.
6. Yoon CH, Goo HW, Kim EA, Kim KS, Pi SY. Sonographic wind-
sock sign of a duodenal web. Pediatr Radiol 2001;31:
856−7.
7. Pauer HU, Viereck V, Krauss V, Osmers R, Krauss T. Incidence 
of fetal malformations in pregnancies complicated by oligo- 
and polyhydramnios. Arch Gynecol Obstet 2003;268:52−6.
8. Frankel HL, Boone DC, Peitzman AB. The Trauma Manual, 
2nd ed. Philadelphia: Wolters Kluwer, 2002;251−4.
9. Fernandez MS, Vila JJ, Ibanez V, et al. Laparoscopic trans-
section of Ladd’s bands: a new indication for therapeutic 
laparoscopy in neonates. Cir Pediatr 1999;12:41−3.
10. Rothenberg SS. Laparoscopic duodenoduodenostomy for 
duodenal obstruction in infants and children. J Pediatr Surg 
2002;37:1088−9.
11. Kocaoglu M, Ors F, Bulakbasi N, Ucoz T, Ates Y. Duodenal 
intramural hematoma due to blunt abdominal trauma. Ulus 
Travma Acil Cerrahi Derg 2005;11:165−8.
12. Bodnar Z Varvolgyi C. Intramural duodenal hematoma and 
acute pancreatitis. Endoscopy 2003;35:708; author reply 
708.
13. Dugernier TL, Breuskin FM. Duodenal air dissection second-
ary to intramural hematoma in necrotizing pancreatitis. 
Endoscopy 2002;34:1024.
